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FOREWORD 
This work was performed under Purchase Order P0064323 by the 
Engineering Experiment Station, Georgia Institute of Technology, 
Atlanta, Georgia for General Dynamics Corporation, Pomona Division. Mr. 
J. M. Newton was project director. Mr. W. R. Adams performed the 
measurements. The project monitor was Mr. H. P. Johnson. 
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1.0 SUMMARY  
Approximately one•hundred measurements of dielectric constant and 
loss tangent were made on eight samples of Corning Glass Works Pyroceram 





F. Table 1 is a summary of the test results. The nominal 
room temperature dielectric constant was measured to be 5.51 with a loss 
tangent of 0.0008. The maximum value of dielectric constant observed 
was 5.94 (sample 8 at 1200 °F) and the minimum value observed was 5.49 
(sample 2 at room temperature). 
Details of the test method and data are given in Section 2.0. 
1 
TABLE 1 
SUMMARY OF MEASUREMENTS 
















Maximum (1200 F) 5.88 







Dielectric Constant/Loss Tangent 
Sample 1 
Minimum (75 °F 5.51/0.0007 











1. 2) 5.50/0.0008 
Maximum (1200 F) 5.82/0.0032 
Sample 4 
Minimum 
(75 °1, 2) 
5.49/0.0009 
Maximum (1200 F) 5.86/0.0034 
Sample 5 
Minimum 5.53/0.0009 







Maximum (1200 F) 5.88/0.0036 
Sample 7 
Minimum 5.54/0.0008 
Maximum (1200 F) 5.90/0.0034 
Sample 8 
Minimum (75 °F2) 5.52/0.0007 
Maximum (1200 F) 5.94/0.0036 
2 
2.0 TEST SETUP AND TEST RESULTS  
Eight Pyroceram samples have been measured to determine their 
dielectric constants and loss tangents as a function of temperature. 
These measurements were made by the short circuited waveguide technique 
at a frequency of 10.0 GHz. A block diagram of this setup is shown in 
Figure 1. 
The variations in the dielectric constants and loss tangents at 
room temperature for the eight samples are shown in Figures 2 and 3. 
The data points given in these figures are the averages of several 
measurements. The standard deviation for these measurements are given 
adjacent to each data point on the graphs. 
Figures 4 and 5 show the average changes in the dielectric 
constants and loss tangents for the eight samples as the temperature is 
varied. 
Figures 6 through 11 show the variation of the dielectric constant 
of each sample as function of temperature. Similar curves for the loss 
tangent are not given since the differences between individual samples 
were small. 
The dielectric constant appears to vary linearly with temperature. 






































Figure 1. Block Diagram of Short Circuited Waveguide Set-Up. 
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Figure 2. Relative Dielectric Constant as Determined by Five Measurements at 
Room Temperature (75°F). 
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(Number by each point = Standard Deviation x 10-4 ) 
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Figure 3. Loss Tangent as Determined by Five Measurements 


















    
      


































    
     
   
.02 
 





     





    
    
      
    
(Number by each data point = Standard Deviation) 
     
1 	1 	 I 	 I 	 I 	 I  
0 75 300 600 900 1200 
 
      
TEMPERATURE ( ° F) 








1.3 (Number by each point = Standard Deviation x 10
-4
) 
I 	I 	 I 	 I 	 I 	 i 
2.3 
0 	75 300 600 900 1200 
TEMPERATURE ( ° F) 













































I 	 I 	 I 
0 	75 	 300 	 600 900 1200 
TEMPERATURE (F ° ) 



























0 75 	 300 	 600 	 900 
	
1200 
TEMPERATURE (F ° ) 
Figure 7. Dielectric Constant for Samples No. 2 and 4 versus Temperature. 
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Figure 10. Dielectric Constant of Sample No. 7 versus Temperature. 
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Figure 11. Dielectric Constant of Sample No. 8 versus Temperature. 
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STRAIGHT LINE PARAMETERS OF 
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